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(54) SCROLL TYPE COMPRESSOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To surely prevent the 
abrasion of the thrust load support face of a scroll type 
compressor by an inexpensive means. 
SOLUTION: A groove part 6d is provided on the 
circumference of the back face of an end plate part 6b 
being one of supporting faces for thrust load acting on a 
movable scroll 6, and pressurized fluid is led through a 
communicating hole 6e which pierces the end plate part 
6b from a high pressure working chamber 8a in a central 
part to the groove part 6d for attaining the shortest 
distance, and a back pressure space is formed between 
the flat end face part 3a of a front housing 3 being the 
other side of the support face and the groove part 6d to 
support the thrust load of the movable scroll 6. Since 
pressurized fluid in the groove part 6d turns into a thin 
film and flows out into a suction chamber 7f, a low 
friction thrust load supporting means supported 
floatingly on the fluid is therefore realized. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Fixed scrolling which has the curled form wing section formed on the inhalatorium and 
regurgitation room which were formed in housing, respectively, and the end plate section of 
immobilization, and constitutes said some of housing. Movable scrolling which forms two or more 
actuation rooms for compressing a fluid among those curled form wing sections by having the 
curled form wing section formed on the movable end plate section, and gearing with said fixed 
scrolling, The check valve as a discharge valve prepared between the high-pressure actuation 
room formed common to the core of said two scrolling, and said regurgitation room, The rotation 
prevention device established between said housing and said movable scrolling in order to 
prevent rotation, while allowing revolution of said movable scrolling. The thrust load-bearing side 
which consists of a flat edge surface part formed in the tooth back of said end plate section of 
said movable scrolling, and the interior of said housing, The scroll type compressor characterized 
by having the free passage hole formed by penetrating said end plate section in order to connect 
the slot formed in the surroundings of the core of said movable scrolling in the tooth back of 
said end plate section of said movable scrolling, said slot, and said high-pressure actuation room 
by the minimum distance. 

[Claim 2] The scroll type compressor according to claim 1 characterized by forming said slot as 
a thing of the shape of two or more radii, and establishing said rotation prevention device 
between radii-like slots on the same periphery substantially with said slot. 
[Claim 3] The scroll type compressor according to claim 1 characterized by being prepared in 
the location where said slot is formed as a thing of the shape of a single circular ring, and said 
rotation prevention devices differ in radial to said slot. 

[Claim 4] The scroll type compressor according to claim 1 to 3 characterized by preparing the 
sealant along the periphery of said slot in order to raise the seal nature of the space formed of 
said slot. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a suitable scroll type compressor to use it as a 
refrigerant compressor in the air conditioner for automobiles, especially relates to amelioration of 
the thrust load-bearing means in a scroll type compressor. 
[0002] 

[Description of the Prior Art] In a scroll type compressor, thrust loading acts on movable 
scrolling inevitably from the description on the structure at the time of operation. In order to 
support this thrust loading, usually sliding engagement of them is carried out by making into a 
sliding surface the tooth back of the end plate section of movable scrolling, and the edge surface 
part where some housing which counters it is flat. And in order to mitigate friction of sliding in 
such a thrust load-bearing side, supply a lubricating oil to the sliding part of a thrust load- 
bearing side, or he makes many small balls intervene between thrust load-bearing sides 
depending on the case, and is trying to convert a sliding friction into rolling friction. 
[0003] however, even if it takes such a cure, when the scroll type compressor is used as a 
refrigerant compressor of an air conditioner If it will be in the liquid compression which is easy to 
take place in case an air conditioner is started in winter, and the condition that lubrication is 
insufficient, since excessive thrust loading will act on a thrust load-bearing side or friction sliding 
of a field and the rolling motion of a ball will start in the state of lubricant starvation In order that 
a load with a severe thrust load-bearing side will be received and big frictional force may act 
between sliding or rolling contact surfaces of rolling element, as a result of producing a lot of 
wear, surface dry areas, etc., there was a problem that the dependability of a thrust load-bearing 
side, as a result a scroll type compressor fell. 

[0004] In addition, while forming the tooth back of the end plate section of movable scrolling, and 
a slide contact side flat to the housing side of the location which counters and preparing a 
circumferential groove in this slide contact side as indicated by JP.1-95584.U Although a means 
to give thrust to movable scrolling with the compression gas supplied to the circumferential 
groove by introducing a part of compressed gas which was taken out from the delivery side into 
this circumferential groove through the path established in the housing side is proposed Since 
the circumferential groove is prepared in the housing side in this example and it is necessary the 
path for supplying a compression gas to that circumferential groove not only to become long, but 
to take the complicated path which penetrates various components, there is a problem of 
causing the result to which the manufacturing cost of a scroll type compressor increases, 
[0005] 

[Problem(s) to be Solved by the Invention] This invention copes with the above problems in the 
conventional technique, and it solves the problem of the wear in a thrust load-bearing side, or a 
surface dry area while it can put a scroll type compressor into operation smoothly also in liquid 
compression and the condition that lubrication is insufficient, and it aims at offering the thrust 
load-bearing means of a scroll type compressor which can raise the dependability of a scroll 
type compressor and which was improved. In case this invention attains the further above- 
mentioned purpose, it aims also at offering a means by which the rise of the manufacturing cost 
by establishing a thrust load-bearing means can be suppressed as much as possible, or 
enlargement of the physique of a scroll type compressor can be avoided. 
[0006] 

[Means for Solving the Problem] This invention offers the scroll type compressor indicated by 
each claim of a claim as aforementioned The means for solving a technical problem. 
[0007] In the scroll type compressor according to claim 1 , while constitutes a thrust load- 
bearing side, in the tooth back of the end plate section of movable scrolling which is a field, while 
the slot is formed on the periphery around a core, the free passage hole with which this slot and 
a high-pressure actuation room penetrate the end plate section of movable scrolling connects, 
and the part which is the fluid compressed from the high-pressure actuation room during 
operation is supplied to Mizobe. Therefore, the compressed fluid is introduced into a slot by the 
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minimum distance with the free passage hole which penetrates the end plate section, by 
generating back pressure in the space formed of a slot and the flat edge surface part established 
in the interior of housing as a thrust load~bearing side of another side, carries out the operation 
which puts back movable scrolling to shaft orientations against thrust loading, and supports 
thrust loading which acts on movable scrolling. Moreover, although the fluid compressed out of 
the space of a slot flows into an inhalatorium, since the film of a thin fluid is formed between 
thrust load-bearing sides in that case, since a thrust load-bearing side does not cause metal 
friction with the film of this fluid and movable scrolling is supported floating about thrust loading 
with housing, frictional force becomes very small, and wear and the dry area of a thrust load- 
bearing side are prevented certainly. 

[0008] In this case, since the free passage hole which leads the fluid compressed at the 
actuation room to the slot in which it was prepared at the tooth back of the end plate section of 
movable scrolling penetrates the end plate section of movable scrolling and is formed, processing 
for preparing a free passage hole becomes very easy the die length of a free passage hole not 
only serves as the shortest, but, and the rise of the cost by that process becomes few things. 
And since a free passage hole does not penetrate other components, there is no possibility that 
arrangement of other components etc. may not be affected and the degree of freedom of a 
design of a scroll type compressor may receive a limit by installation of a free passage hole. 
[0009] In the scroll type compressor of claim 2, since it is substantially prepared between radii- 
like slots on the same periphery with the rotation prevention device fang furrow section while 
the slot established in the tooth back of the end plate section of movable scrolling is formed as 
a thing of the shape of two or more radii, in order to prepare a slot, it is not necessary to 
increase the shell diameter of a scroll type compressor, and the whole can be miniaturized. 
[0010] In the scroll type compressor indicated by claim 3, since the slot is formed as a thing of 
the shape of a single circular ring, it becomes possible to also make into one the free passage 
hole which connects the high-pressure actuation room of the slot and core. Therefore, since the 
processing process which cuts or punches a slot and a free passage hole becomes easy, the 
cost of manufacture decreases. 

[001 1] In the scroll type compressor indicated by claim 4, since a sealant like a seal ring is 
prepared along the periphery of a slot in order to raise the seal nature of the space formed of 
the slot established in the tooth back of the end plate section of movable scrolling, the 
volumetric efficiency as a scroll type compressor improves. 
[0012] 

[Embodiment of the Invention] The whole scroll type compressor structure which is the 1 st 
operation gestalt of this invention is shown in drawing 1 and drawing 2 . 1 is a shaft by which a 
rotation drive is carried out with the engine which is not illustrated, and crank section la is 
formed in the end. The axial center of crank section la is carrying out eccentricity only of the 
specified quantity to the axial center of revolving-shaft section lb of the other shaft 1. The 
shaft 1 is supported by rotation freedom with the front housing 3 through the radial bearing 2 in 
the revolving-shaft section lb. Inhalation port 3b which receives the fluid which flat edge surface 
part 3a is formed in a right end side, and should be compressed is carrying out opening of the 
front housing 3 to central space 3c which has held the radial bearing 2. 

[0013] In the interior of central space 3c, the power-transmission-device section 4 is attached 
in crank section la of a shaft 1 by means like a spline. The power-transmission-device section 4 
consists of balance weight section 4a and cylinder-like bush section 4b. bush section 4b — a 
needle bearing 5 — minding — the movable scrolling 6 — relativity — it is supporting pivotable. 
from boss section 6c of the shape of a cylinder formed so that the movable scrolling 6 might 
project in shaft orientations behind curled form wing section 6a, disc-like end plate section 6b 
united with it, and end plate section 6b — becoming — **** — boss section 6c — above — 
bush section 4b — relativity — it is supported pivotable. 

[0014] It corresponds to the description of this invention. In the tooth back of end plate section 
6b of the movable scrolling 6 While 6d of slots is formed at least in the part on the periphery of 
the circle of imagination centering on boss section 6c, 6d of slots is substantially closed by flat 
edge surface part 3a of the front housing 3 and they form the space of the form of a slot by it 
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Supply of some fluids compressed by the compressor itself is received through free passage hole 
6e which punched end plate section 6b and was formed in it. By it The tooth back of end plate 
section 6b of the movable scrolling 6, Between fiat edge surface part 3a of the front housing 3, 
the liquid bearing which supports thrust loading which acts on the movable scrolling 6 is formed. 
In the 1st operation gestalt, 6d of slots is prepared as a radii-like thing which divided the 
periphery into some parts, as shown in drawing 2 , and free passage hole 6e is carrying out 
opening to each circular space. 

[0015] It counters like the usual scroll type compressor in the location which carried out 
eccentricity to the movable scrolling 6 also in this case, and the fixed scrolling 7 which shifts a 
phase 180 degrees and gears is formed in a hand of cut. The fixed scrolling 7 is equipped with 
curled form wing section 7a of the same configuration as the movable scrolling 6, and end plate 
section 7b united with it. 7d of discharge valve openings which carry out opening is formed in 
regurgitation port 7c for deriving to the exterior the fluid compressed into a part of the 
periphery, and a core at end plate section 7b. Moreover, the fixed scrolling 7 is equipped with 
housing section 7e connected in one to the front housing 3 by the means which is not illustrated 
in the periphery section, further, it forms 7f of inhalatoriums in the two periphery side of the 
curled form wing sections 6a and 7a by the inside of housing section 7e, and 7f of inhalatoriums 
is always opening it for free passage to space 3c of the center of the front housing 3, and 
inhalation port 3b. 

[0016] Although two or more falcation actuation rooms 8 which incorporate and compress a fluid 
among those curled form wing sections 6a and 7a when wing section 7a of fixed scrolling 7 
curled form gears with curled form wing section 6a of the movable scrolling 6 are formed Only 
one high-pressure actuation room 8a to which the pressure of the compressed fluid becomes 
the highest is formed in the common core field of two scrolling 6 and 7. 7d of discharge valve 
openings formed in end plate section 7b of the fixed scrolling 7 is positioned so that opening can 
be carried out to this high-pressure actuation room 8a. In addition, the rear housing 1 0 is 
attached behind end plate section 7b of the fixed scrolling 7 in one with a bolt 9. Regurgitation 
room 10a is formed in the interior of the rear housing 10, and it is the above-mentioned 
regurgitation port 7c and always open for free passage. 

[001 7] In addition, the shaft-sealing equipment which prevents that the fluid which 1 1 is 
prepared between revolving-shaft section lb of a shaft 1 and the front housing 3, and should be 
compressed from space 3c of the center of the front housing 3 to the exterior leaks in drawing 
1 , Although the bolt attached in end plate section 7b with tabular stopper 1 3a for 1 2 to restrict 
the amount of valve opening for the check valve 13 of the letter of a lead which blockades the 
7d of the above-mentioned discharge valve openings from the regurgitation room 1 0a side, and 
14 allow revolution of the movable scrolling 6, they have illustrated the rotation prevention 
device which prevents rotation. Two or more sets of rotation prevention devices 14 in this case 
are the things of a format using the pair to which the pin which projects in shaft orientations, 
respectively from edge surface part 3a of the tooth back of end plate section 6b of the movable 
scrolling 6 and the front housing 3 is engaged mutually, as shown in drawing 2 . the location of 6d 
of slots formed in end plate section 6b of the movable scrolling 6 in the pair of this pin — 
avoiding — abbreviation — it is prepared in four on the same periphery. 

[0018] Since the scroll type compressor of the 1st operation gestalt is constituted in this way, if 
the rotation drive of the shaft 1 is carried out with an engine, the movable scrolling 6 will carry 
out revolution without rotation to the fixed scrolling 7 like the usual thing. Therefore, when the 
actuation room 8 formed among the curled form wing sections 6a and 7a of two scrolling 6 and 7 
carries out opening to 7f of inhalatoriums, a fluid like a refrigerant which should be compressed is 
incorporated from 7f of inhalatoriums. Furthermore, since the volume of the actuation room 8 
becomes small gradually while the actuation room 8 closes and moving toward the core of two 
scrolling 6 and 7, when the movable scrolling 6 revolves around the sun, the fluid in the actuation 
room 8 is compressed gradually. And when the volume of the actuation room 8 becomes the 
smallest and carries out opening to high-pressure actuation room 8a of a core, the fluid 
compressed in the actuation room 8 pushes a check valve 1 3 open from high-pressure actuation 
room 8a and 7d of discharge valve openings, flows into regurgitation room 10a, and is led to the 
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exterior from regurgitation port 7c. 

[0019] Thus, when a fluid is compressed in the actuation room 8 formed among the curled form 
wing sections 6a and 7a of two scrolling 6 and 7. in the movable scrolling 6, it is the so-called 
thrust loading Fs of shaft orientations. Although it acts as shown in drawing 1 It is thrust loading 
Fs by those sliding engagement, using the tooth back of end plate section 6b of the movable 
scrolling 6, and flat edge surface part 3a of the front housing 3 as a sliding surface in the 
conventional scroll type compressor. Usually it supports. And in order to mitigate friction of 
sliding in such a thrust load-bearing side, a lubricating oil is supplied, or he makes many small 
balls intervene between thrust load-bearing sides depending on the case, and is trying to convert 
a sliding friction into rolling friction. 

[0020] When a scroll type compressor is used as a refrigerant compressor of an air conditioner, 
however, as mentioned above In the liquid compression which is easy to take place in case an air 
conditioner is started in winter, and the condition that lubrication is insufficient Since excessive 
thrust loading acts on a thrust load-bearing side or friction sliding of a field and the rolling 
motion of a ball start in the state of lubricant starvation Since a thrust load-bearing side will be 
in a severe load condition and produced a lot of wear, surface dry areas, etc., there was a 
problem that the dependability of a thrust load-bearing side fell remarkably. 

[0021] However, it sets in the 1st operation gestalt of this invention. Since the compressed fluid 
which is generated in high-pressure actuation room 8a passes along free passage hole 6e and is 
led to 6d of slots formed between the tooth back of end plate section 6b which is a thrust load- 
bearing side, and flat edge surface part 3a also under such conditions In case it flows into 
central space 3c of 7f of inhalatoriums, and the front housing 3 out of 6d of compressed fluid 
fang furrow sections, while the thin film of a fluid is formed between thrust load-bearing sides It 
is back pressure Pf to the space in 6d of slots. Since it is made to generate, flat edge surface 
part 3a of the front housing 3 It is thrust loading Fs about the movable scrolling 6 like the so- 
called liquid bearing. Since it will be related and will support in the state of suspension, friction 
which acts between thrust load-bearing sides is mitigated greatly, and wear and the dry area of a 
thrust load-bearing side are prevented certainly. Therefore, the dependability of a thrust load- 
bearing side improves remarkably. 

[0022] Since one side is supported in the state of suspension to another side by supplying some 
fluids compressed between thrust load-bearing sides in this way in the scroll type compressor of 
this invention Although some fluids compressed between two scrolling 6 and 7 will be consumed 
in a thrust load-bearing side, the energy loss for it is magnitude which is small and disregarded 
extent. Because, since some compressed fluids which are supplied to a thrust load-bearing side 
are not emitted to the exterior but it returns to 7f of inhalatoriums immediately, it is because the 
fluid beforehand compressed at the actuation room 8 will be pressurized. Thrust loading Fs in the 
1st operation gestalt The result of having made the trial calculation of decline in the amount of 
reduction and the volumetric efficiency by the increment in dead volume is shown in drawinjg 3 . 
[0023] It is the thrust loading Fs of 300kgf(s) to the movable scrolling 6 in the condition of 
common operation in the example shown in drawing 3 . When it acts, they are all the thrust 
loading Fs. Back pressure Pf The decline in the volumetric efficiency according to operation of 
this invention also as a condition without the sliding friction between metal sides stops to about 
3% by making it balance, moreover, the 1st operation gestalt — setting — end plate section 6b 
of the movable scrolling 6 — setting — 6d of radii-like four slots — the rotation prevention 
device 14 and abbreviation — since it arranges on the same periphery, in order to prepare 6d of 
slots, it is not necessary to increase the shell diameter of a scroll type compressor It is thrust 
loading Fs about the movable scrolling 6. In order to receive and to support with sufficient 
balance, it is good to distribute equally 6d of slots of the shape of 3-4 radii to the surroundings 
of boss section 6c, and to arrange them. 

[0024] Therefore, according to the 1 st operation gestalt of this invention, it becomes possible to 
offer the small scroll type compressor which can fully secure the dependability of a thrust load- 
bearing side also by the severe operational status which the condition that liquid compression 
and lubrication are insufficient produces like [ at the time of starting of the winter of an air 
conditioner ]. 
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[0025] The important section of the scroll type compressor as 2nd operation gestalt of this 
invention is shown in drawing 4 . In between flat edge surface part 3a of the front housing 3 
which a thrust load-bearing side comes out on the other hand with the 1st operation gestalt, and 
is the tooth back of end plate section 6b of a certain movable scrolling 6, and another side A 
thing special as a seal around 6d of slots of the shape of radii formed in the tooth back of end 
plate section 6b is not prepared. Although it is dependent on a lubricating oil component like the 
refrigerating machine oil contained in a fluid like the refrigerant compressed and good, with the 
2nd operation gestalt In order to raise the seal nature of the space 1 5 formed of 6d of slots, the 
description is in the point of having prepared it along the periphery of 6d of radii-like slots as the 
seal ring 16 fabricated from an ingredient like synthetic resin was inserted in. While being able to 
acquire the same effectiveness as the 1st operation gestalt by this, the volumetric efficiency as 
a scroll type compressor can be raised further. 

[0026] The important section of the scroll type compressor as 3rd operation gestalt of this 
invention is shown in drawing 5 . while this operation gestalt make 6 d of slots which be a thing 
with emphasis on reduce cost , and be form in the tooth back of end plate section 6b of the 
movable scrolling 6 rather than each above-mentioned operation gestalt the thing of the shape 
of a single circular ring , without divide into two or more circular parts as showed in drawing 2 or 
drawing 4 , the description be that it also made simply only one free passage hole 6e which lead 
to high pressure actuation room 8a . It becomes possible to reduce the processing cost for 
cutting or punching 6d of slots, and free passage hole 6e compared with other operation 
gestalten by it. In addition, the circle 1 7 of the broken line in drawing 5 shows the periphery of 
the movable scrolling 6. 

[0027] However, since it becomes impossible to prepare 6d of slots on the same periphery 
substantially with the rotation prevention device 14 like each above-mentioned operation gestalt 
when 6d of slots is made into the thing of the shape of a continuous circular ring in this way, as 
illustrated to drawing 5 , it is necessary to make it move to the inside of 6d of slots, and to 
establish the rotation prevention device 14, or to prepare the proper place of the outside of 6d 
of slots the rotation prevention device 14. The shell diameter of a scroll type compressor may be 
increased by it. Therefore, even if somewhat disadvantageous in respect of this, the same 
effectiveness as the case of the 1 st operation gestalt can be acquired by low cost. Furthermore, 
it also becomes possible by using the thing of other suitable formats as a rotation prevention 
device 1 4 to prepare a rotation prevention device in the location near boss section 6c of the 
movable scrolling 6. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the vertical section front view showing the whole scroll type compressor 

configuration as 1 st operation gestalt of this invention. 

[Drawing 2] It is the crossing side elevation of the 1 st operation gestalt. 
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tS*i^cgK^<!:-5)ii:«S*5*>-S©-C, X^P-;UMffili^ 

[0005] 

js©R^icfct,it: *>x ^ p -jimEMm^nmicti^^-r 
«-?>«B7sn©ras=&<»mi/-c. x^p-^i'MjE^ts© 

- ;usEffi«© X 7 X h 1^*5:^^® s c i 

Sg{c. X7XH^3^J^ia*^W-SCi{cj:S»3gp 
X b©±^i&"BJS:e«J(cPP^-2>Ci*5-C^. ^I'-W^ Xi7 
p -;lxMffii5llS©flJtS©7^M{ 1:5: iSl^f •& C i t S^ 

[0 00 6] 

40 [iSS*{g^-r'2./cJs6©^g] >j5:^B^». BufB©illi* 
)g9i-r6/cfit)©#mtLT. iNFl¥f«*©i5H©#f»^S 
CCIBigS n/cX P -;bSiEEiffi«l*SI«-r -5. 
[0 0 0 7] m>m 1 tBtg©X ^ P-;U^)£iSl^ic*jl^ 

•c«. x^x hMM3tf^ffl?:^^-rs-:^©ffl-c*anj 
ttx^'p->'i'©^fegi5©WM(c*j(,ir. cf'i:^©^^©^ 

«ja*5nJliix p--jU©^«g|5^Kffi-rsitffl?Lic J; -7 

fc«Ei*©-gp*iiffep(c«*&3nTi»s. se^T, iBis 



C3) 

3 

•c.r?f$)S$n-5^ra(c*si^rwaE*i%^-r -5 c i (c j; o 

^ r ;^ 7 ;^ h l^S3tJ^liJ&J^»^€:^ac ^ c i *s^c 

[ 0 0 0 8 J c©J«^, ■('PS!j)Scc4oi^rilffi$n;^c^f$ 

t1-©eaS*^aaTL©^(cJ; ot:*iJ|iaiS:Sl^i J: ^ rj: 
[0 00 9] fS^2©xi'o-;usfflfBtSlK:*ii,i-r 

|g|»±«i«t3«>spsPiiiHe«)cciai i;pjs±tc*ji»-cnM« 

i^^fim<tr^ciiiiv^i>o 30 
[0010] 3 {cteiRs nfc;^ ^ a -jvmeMiSk 

[001 1 ] ft*^ 4 {ciatgs n/cx ^7 p - ji/SfEM^ 

i)im»^ti^<D'C. Xi'P-;l'MffiSlliiL-COi^^ 
[00 12] 

[|%BJ©ll)!ife©0!SI ] m 1 2 i,c:^mm(om 1 HM 
0S|-C*^.Xi'P-;VSiEEi^m©±i*«jt^:^^. U* 

•So ^ > i'BP 1 a ©W'l:^^^-?•nJ':^^1•<Di^ i- 7 h 1 
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/M^ r 7 p > h >'^ -5 > 3 (c J; -o T laite a stc^af 3 
n-ri^-s. 7P> ^>'^■5^»^^3 w:e4aSJiJcc3pSi&^B 
§IJ3 a?&jfj^3nrijo. */c. ffiffi-r'<#iffi<**sw 

[0013] it3:^^<D^ra3 cOrtSPtCfcti-C. + 7 h 

pjKix i7u-)V6 ^^mmimsimic^ l 
6 b (Dnmcm:^[^icmm-r^j;: ^ tc^Ms n^Rftit*; 

[0014] *^Bg©!RFiS[K:>rtic;i/r. piSbx^^P-;!/ 

■r*J«5. ^gPB dK7P> ^/^■i7i^>^'3©¥:a^C^B 
g|53 a{Ccfco-C|ISfi«)fcMG6nr«©fJ©SP^€:J^^ 

-r^siftw:. S8«8P6 bccsfjLL-cji^^snfcaaTLe 

i7P-;i/6©^®gi56 bOWSi. y u> V ^^Oi^y 
3 ©^ffli^jr^SaSU 3 a <!:©ra(c . aJWi:^ ^vi-}V6 ici'? 

1 ©SlliSffJSSic*5Cir«, «gP6 d«02icij^-rj;^{c 

[0015] mno^^i^u-jvmEMWi^mmic^ c© 

MW3\iiic&Jm^ 1 8 OS-re. U'Citt;5^^5H3£:^ 

i7p-ji'7*^S:t:t6n-2>„ @^;^i'P-^u7«. nflftx 

i7P-;U6i|5l«J:c?^t^©i©^*t*J©^tSg|J7a<b> ^ 

bfc». *©ii-ji©-gi5ccffiffi3n/cij£i*>&ngP'^^a 

■r-Sfces?>©itttH'i<- h 7 c i. "ti/Qvtcgap-r-SltttB^P 
7d/(>SffM3n-5, ^/cHS;^i'P-;l'7«. •€-©^1-S 
SI5«C@^U^C(,*^®JCj:r>r7P>hyN'i?5?>ii^3K:*t 

^e<J^C3li|^$^^€»'^■5i^> ^^§157 e -Cfc 
0. H(C> /N'5i^>^^g|57 e©rtffliJ-C2-:)©?gi^^t^© 
ggSSiSe a. 7 a©ii-JSffl'J{C%AM7 f ^grJ^fSUrfc 
•3. ®AS7 f W7P>h-'N>i7i;'>i'3©'fiJ^©Sra3 
ct. ^A'i^- h 3 b{c>PfUt:SB^5FiSat-CC^S„ 
[0016] pjatlXi'P-JU6©?ia^*t^©gg^SgP6 a 

Cite J; or. ^tie>©?ffl^*t«©PffiaiJ6 a. 7 a© 
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l^Kifm^ 8 a *s 1 -ofcmm 3 n-5 . h^;^ a - 
7©JS«g|57b{Cjf$Jj£§tiSlltffi#P7d«. C©?gE 

*s. HS:^ a 7 <D^«gP7 b ©Wf^tcttd^;!' h 9 

3nTmrai©itttB^- h 7 c iSB^aat-ri^^. lo 

[0017] -eoffe. E 1 {Cfcl^r, 1 1 iii'f h 1 

2 »giai©tttu^p 7 d ^iita^ 1 0 SimiphmM-r^ 

'J-Kt»;©3llll:#l 3*. ■?-®5B#»«:$iMT'5fc«>© 

«t^©X h yf^ 1 3 a ift(cSKgP7 b (cm«3 S^" 

^«gP6 b©WBi-?P> h>'N'^;>?>y3©^HgP3 a 
pJSIjy^ P 6 O^^gp 6 b (Cff^^S n;fc»^ 6 d © 

ffig^jagitr. BSi3)DR^±©4@Hifcct9:w6nrc* 

[ 0 0 1 8 ] m 1 S^SfeJ^Si©;^ p--ii'M)Iiffi«»c © 
J:5{clfBS;3nr(,»S©t?. ji:sr©4>©ilaj«cc. 

h i*5x>iP>{c<t->r|5iiKli8ti5n-5i> Bjibxi/ 
p - Jl/ 6 «@5£X P 7 {05* Se>fcf**)^ct,^<& 30 

|g=&r-5, se-^r. 2o©xi'P-ju6Siy'7©?iSiiit 

t^©^«g|56 a . 7 a©raiC?^RR5n-SfPttS8 *S5RA 
m.1 il>mUhfct^^cm.KW.l f*^6?#^«©J:^^j:)I 
i!i-r-<^aE»*mOji*. H(CoJS!j;^5'P-;U6*^5rK 
■r.5ciK:j:oTfCT6S8*sEfli;t:. 2o©;^i7P-;v 
6 SO' 7 ©cfi'C^fciaj^i r .sra (cfpittis 8 ©sat 

*i;^^tc/jA3 < fj:S©-Cf^KiS8 rt©jJSf**s#^ i,CEM 

sns. -€-u-cfPSl)^8©^*5ftt>/jN3<^c-5rtti'C» 

l>7 c*i6if-8|5'Nii*>n^. 

[0019] c;©J;^fCL/T2-:)©;:^i'P-jU6Ri>'7 
©?a^^*^©gqtSg|5 6 a. 7 a©ra{C?g;^S3n^{'Wl^ 
8rt-Cijg^3!)iBE883n-Si*(C«. plttX P-;U6 ic 

Wi4:^iSi©B^ii;^ ^ ;^ h#«F s 1 tc^-ro: ^ (cfp 
fflt-S*^ ti63fc©xi'P-;UMffi)SltSCc*5t,^T«. -Bnji 
X^/p-;U6©^SgP6 b©1*Hi7P> h>'N'iJi^>>/ 
3©^ffl^c^Mg|J3 a i^miftMiO-C. -g-n6©S«l 
^^{c<i;-5-cx^xH^«Fs %3d^-r4©*s#ji-C* so 
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o-cw^I^©/JnS>5:7|<-;1'?:X^x h i^«S:^fflra«:/r 
•5. 

[0 02 0] X^P-^l'MlEiBltSl^^ma^ilS 

j^s©?ft«ffiffi^i L-ciSffls n/cw^tc. Mai©<fc -5 

WLEM^. ?S?t^J£©t^^ic*jt^r«« x^xhi^fi3£ 

tfcflg-C®©SMm»)-?»fi'->'l'©feWl*^j^S-S>/c*{C. X 
^X HtS3C^H3&s«K^cmi^fi8i!9:o-CA*©0^ 

ffitt*^^ b < (gr-r -5. <!: i> ^ /c„ 

[0 02 1 ] *^B^©II 1 ©^ffJfiliCfcliT 

». C©J:5%^T-C4>. l«JIf^S8 a (C^^-r -5 

3a^B-C*)Sffi«g|J6 b©W®i¥ffi^c«BSI53 at© 

m(cj^)jS3n/c?tgp6 d(c^*in-5©-c. Esisn/cSfe 
©f^ra 3 c ^m.^-r^m.i'C . x ^ x h ?^*3tJ#®p^ 

{Cijfeft©Wt,^M5&*fl^^3nS<!:it{C. mgP6d|^©^ra 
{cWEPf «riS^3-&-5)©t?. ■7P>h>'>'?i?>i'3© 
¥«^C^BaP3aW. BifiBiJS<*flll§iliI«(C. njftxi' 
P-;l/6?&x^x hiwSFs tcM LT?f jH^j!8-r3m-r 
^Ci{C^c.S*i6. X^X HgfSSJfBratcf'pffl-r^^ 

^3&iAtr <6^3n. x^xh i$«3t^B©s^-^^n 

[0022] :$:^?g©Xi7p-;U^J£i^ti|(c*>a>-C«. 
c©J: 5 tcx^x h?gf»t^Bra«:ElSf$nfci««c©- 

mx^Wr6<DX. 2o©Xi'P--;l/6S(>'7©Hlf II 
ii[3nfciJKi*©-ai57&sx7X hMM^t^BKtei^-cv^ft 
3n«>CiK:)SS*i. *©yt*©x;^jl'^^-Ji3^»M3&» 
•c*-:>rMI-r-5.ct*i-c^.5.gS©:^#3-c*s, H 
i!&^c6«. x^x ^^^a5^^®'^p^^&3n^ffiffi3n/c 

Sfei4:©-S|5«^4gB'sSfettSn-5©-C»;^j:<. it^JciRA 

S7f'N^-S©-c> i'PKj^8tc*5t,^r«^es!)IIffiSti:^c 

©itSntc J: Si*«^*©<gT*£?ISU)ti»»*a 3 tc^ 

■To 

[0 0 2 3 ] @3(C7i^t/c««irw. -^mMmcDtKmxaj 

»jXi'P-;l'6(c3 0 0kg f ©X'^X H^MFs J&sfP 
fflU;fe«^{c. ^T©x^xHSf«Fs *i^lIPf tcj: 
^ r$<3 0 S c t fed: ^ T^«BPa©fi!ft0^*^± 
<^j:tit^SgiOr4)> :*:»Bj©^S6fcj:^(*»5^^©ig 

{C*JtiT». pjabXi'P-Jl'6©JS«aP6 b(C*J(,»-CP1 



•rSK:«. 3~4ffl©n3llit^OSia56 d*sJ<;^a56 c© 
[0024] Ur,X. :*:|6BJ©^ 1 ©||]!f60^(Cj:n 

[0 0 2 5] mAiic:^mm<om2<jymsmMt{^-c<o:^ 

X ^ ;^ b i^a^tJtffl©— :^"C* •SnJtt:^ i/ p 6 ©ffi 
tgSiJ6b©tfSi. fi6:^-C*^7P> ^/^■i;i;'>i^3© 
¥*i&^ES|53 a i©ra(C*jl,»-C. 4SffiSiJ6 b©WBtC 

l>Si#o-r*>J:t>*i, m2©S|j6JgS8t?«. »S|J6 d 
toic. -^fi£mfli©J;^i&W*4*>6RS3f^Ufc'>-ji/y>y 

1 6 mm.<om^Q d ©meets orecfejit?j: 5 

«: L/Tiatt ^:*tc!^®5&i*-5= c nw: J: -^T^ 1 ©11*6 
[ 0 0 2 6 ] 0 5 tC2f:%e^©|| 3 ©HJSm^i L-rcx 

(o^mmm^ii o 3 x h ?r<£«-r set tcm-^.?: 

/cfe©r, pJ«|Xi7p-;l,6©^«g|J6 b©Wffi«:0^ 

-rSifgpe d?r. 02-^04{C^i^L-fccfc5tClt^<lOR 

^ iifctc. wiif'PK)^ 8 a cca 0 ^iia?L 6 e hmmc 

fte©lliSff5JSitc ib'^T ^ c i *i pJfilK: tj:^. 

*J> 0 5 (C*Jl^ ?>ffl^i^©R 1 7 W^IftX ©i^ 

[0 02 7 ] C©J;^fC^gP6 d^aiK 

bfcRist*;©*>©i-rs<t. Huai©s^sfe?f^.^© J: ^ (c 

^ 6 d «: gKKS±1S« 1 4 i HMWCCPl 0 m±{CS 
e*sli;5±iait»l 4<£3lg|J6 d©rtflliJ'N^jSi3-t±-ri9:W4 



(5) !i#Pa^9-3 1 0 68 7 

8 

ffii«tS©IBS«:it^ 3 '^i>'JmiJ^^ 0 -5 ^ & 0 f# 

SfoT. C©H-ci^i!>:?^J'C«*o-r^>. igax h 
m 1 ©IIJ6JI^SI©«^t P«l!a5a«5:f#S C <!: *5-c # 
•5= M(c. SKPji5±^«1 4iUrffe©3g^^i:fJ^©^> 
©^ffl^r^-SCtiCjcO^ nJ»jXi}'P-;U6©5iiXg|56 c 

10 [01] :*:^H^©ll 1 <Dmmm <b U T©X P - jUM 

[H 2 ] m 1 ^«&^.^©^(KffliM0'C«^o 

[03] *^^©3lite{C J: S{*SfJ»©iST«:^ Lfc 

[04] m2©||)te?^Sg©Sg|5*^-r«WrWJH0rS) 

[05] mz<ommm!(o^^ii>^7rirmsimwm'c»i 

-So 

[|f-^©iJiHJ] 

20 3- •7P> ^-'^>i;»P>^/ 
3 a -^fflAjr^BSB 
3 b • -tRA'-J^- h 
3 c •••ctiffe©^iai 

5. K;l''<T';>i' 
e-nJttXi'P-;!/ 
6a-?jaStrt«;©g3ffi3P 
6 b-4S«SP 
6 c •••d<'Xgp 
30 6 d-jiS|5 

6 e -mWil 

7 •H^Xi'P-^l' 

7 a -?ia«t1^©g3SS|5 
7 b 

7 c -lltWsJ*- h 
7 d -ttUi^D 

7 f -©AS 
8-<'P«|S 

8 a -i^mmm. 

40 1 0 ••';T>'^'?i?>^^ 

1 0 a -ittai^ 
1 3 -m±n 
1 

1 
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